Elytra, Tokyo, 31 (2): 439-445, November 22, 2003 
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Abstract An isolated population of Homoeocarabus maeander is recorded from 
a palsa bog on the Daisetsu-zan Mountains in central Hokkaido, Northeast Japan, and is 
described as a new subspecies under the name nobukii. 


Homoeocarabus maeander FISCHER VON WALDHEIM is a single component of the 
genus Homoeocarabus REITTER belonging to the division Hemicarabigenici of the sub- 
tribe Carabina (sensu IMURA, 2002). The species prefers cold marshy environment, and 
is rather widely but sporadically distributed mainly in the subarctic zone of northeast- 
ern Eurasia and northern North America. In Japan, it is endemic to Hokkaido and has 
been recorded from moors or marshy meadows now discontinuously extant in the low 
altitudinal area of the same island. It was therefore unexpected that a population of the 
same species was discovered from the alpine zone of the Daisetsu-zan Mountains, the 
central massif of Hokkaido. 

Early in the summer of 2003, Nobuki YAsupA visited an alpine bog lying at the 
southern side of Mt. Hira-ga-daké (=Hira-ga-také) in the central part of the Daisetsu- 
zan Mountains for investigating soil beetles.) The bog is peculiar in accompanying 
palsa, a peaty permafrost mound, and such a palsa bog is known so far only from there 
in Japan. Together with Aulonocarabus kurilensis daisetsuzanus KONO and several 
other small Carabidae such as Pterostichus subrugosus STRANEO, both of which are re- 
stricted to the wind-blown community of the alpine zone of the Daisetsu-zan, he found 
a series of H. maeander in pitfall traps set in the bog, and they were submitted to me 
for study. All the specimens looked so strange in having a smaller size and darker col- 
oration, and apparently distinguishable even with the naked eyes from the other popu- 
lations of the same species known from Hokkaido which are represented by subsp. 
paludis GÉHN. After a close examination, it has become apparent that the Daisetsu-zan 
population bears several other characteristic features of its own, and can be distin- 


1) This survey was performed under the permissions of the Ministry of Environment (328th permission 
of the West Hokkaido Regional Office for Nature Conservation) and the Hokkaido Board of Education 
(3,046th order of the Cultural Section). 
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guishable not only from subsp. paludis but from all the known races of H. maeander. I 
will therefore describe it as a new subspecies in the following lines. 

The abbreviations used in the text are the same as those explained in my previous 
papers. 


Homoeocarabus maeander nobukii IMURA, subsp. nov. 
[Japanese name: Takané-sesujiakagané-osamushi] 
(Figs. 1-3) 

Length: 17.7-20.3 mm (including mandibles). Body above dark reddish coppery, 
dark brown or black with a coppery lustre, sometimes with a faint greenish tinge on 
the lateral sides of head, pronotum and elytra. Venter and appendages black. 

Most closely allied to subsp. paludis, but readily discriminated from that race in 
the following respects: 1) size a little smaller on an average; 2) dark individuals are rel- 
atively frequent (of the total 23 specimens examined, 13 are dark reddish coppery and 





Figs. 1-2. Homoeocarabus maeander nobukii subsp. nov. (1, 3, holotype; 2, 2 paratype) from a palsa 
bog near Mt. Hira-ga-daké. 
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10 are dark brown or black with a coppery lustre), whereas they are much less frequent 
in subsp. paludis); 3) dorsal surface of mandibles more sparsely and weakly punctured; 
4) antennae shorter, barely reaching basal fifth of elytra in male, while they usually 
reach basal quarter in subsp. paludis; 5) marginal setae of pronotum completely lost in 
all the specimens examined, while two pairs of setae (one median and one basal) are 
inserted in subsp. paludis; 6) basal foveae of pronotum a little shallower; 7) humeral 
serration of elytra completely lost in all the specimens examined, whereas it is con- 
stantly recognized in subsp. paludis. 

Male genital organ as shown in Fig. 3. Aedeagus slender, weakly bent ventrad 
near the base, nearly straight and parallel-sided in median portion and gradually bent 
ventrad towards the apex; apical lobe long and narrow, not faintly convergent near the 
base as in subsp. paludis but almost parallel-sided, its dorsal margin gently arcuate 
throughout and obtusely rounded at the tip in lateral view; basal edge of membraneous 
preostium narrowly elongate towards base of aedeagus to form a longitudinal furrow 
on dorsal wall of aedeagus; OL medium to large-sized, rather wide at the base and 
bilobed at the tip; ligulum indicated by a well developed patch of pigmented granules; 
neither BL nor ML developed, though dorsal wall of endophallus apparently inflated 
near the base; PRE moderately or rather prominently inflated, not bilobed and almost 








Fig. 3. Male genital organ of Homoeocarabus maeander nobukii subsp. nov. a, Aedeagus with fully 
everted endophallus in right lateral view; b, ditto in posterior (dorsal) view; c, ditto in frontal (ventral) 
view; d, apical part of aedeagus in right lateral view; e, ditto in dorsal view. Arrow indicates a mem- 
braneous furrow on the dorsal wall of the aedeagus. Scale: 1 mm for a—c; 0.5 mm for d & e. 
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symmetrical in shape; PP large and bilobed, with each lobe almost symmetrically pro- 
truded and rounded at the tip; PAR absent; AL not so large but rather strongly pro- 
truded laterad; PL not inflated; AGG unremarkable, neither strongly sclerotized nor 
pigmented. 

Type series. Holotype: d, palsa bog, at an altitude of 1,720 m, 500-700 m dis- 
tant to the south from the peak of Mt. Hira-ga-daké, in the central part of the Daisetsu- 
zan Mountains in Central Hokkaido, Northeast Japan, 9-VII-2003, N. YASsuDA leg., 
preserved in the collection of the Department of Zoology, National Science Museum 
(Nat. Hist.), Tokyo. Paratypes: 58 8, 1722, same collecting data as for the holotype, 
in the collections of N. YASUDA and Y. IMURA. 


Discussion 


The habitat of the present new subspecies, an alpine bog lying at the southern side 
of Mt. Hira-ga-daké, is peculiar in accompanying palsa. Palsa is one of the circum- 
glacial landforms distributed in the permafrost zone, indicating a peaty permafrost 
mound with the height about 0.5 to 10m and the diameter exceeding about 2m 
(WASHBURN, 1983). The palsa bog near Hira-ga-daké was discovered and described for 
the first time by TAKAHASHI and SONE (1988), and such a landform has not been found 
so far anywhere else in Japan. According to TAKAHASHI and SONE (1988), it is located 
on a broad pass on the andesitic lava plateau at an altitude of 1,720 m, measured 650 m 
from east to west and 350 m from north to south, attaining to about 10.3 ha in area. Av- 
erage annual temperature at the same site is estimated at about —2°C (SONE, 2002). 

The vegetation in the bog is mainly composed of sphagnum and sedge. Such 
plants as Drosera rotundifolia, Andromeda polifolia and Vaccinium oxycoccum are also 
dominant, partly associated with Menyanthes trifoliata and Eriophorum vaginatum. On 
the other hand, the surface of the palsa is drier than the surrounding bog, and is cov- 
ered with Diapensia lapponica v. obovata, Bryanthus gmelinii, Geum pentapetalum 
and several kinds of lichens, with a partial invasion of young Pinus pumila from the 
surrounding area (TAKAHASHI & SONE, 1988). 

From the botanical point of view, this palsa bog is peculiar in harboring two en- 
demic species; one is a circumpolar sedge, Carex rotundata WAHLENBERG (SATO & 
TAKAHASHI, 1994) and the other is an arctic moss, Loeskypnum badium (HARTM.) PAUL 
(KANDA & SATO, 1994). Both the species are distributed rather widely in the circumbo- 
real to subarctic zones of the Northern Hemisphere, but have been recorded in Japan 
only from the bog near Hira-ga-daké, and are considered to be a relict of the past cold 
time. 

In view of the carabidology, two species of the subtribe Carabina were obtained 
from the same bog by pitfall traps. One is Au/onocarabus (s. str.) kurilensis LAPOUGE 
(sensu IMURA, 2002, as regards the generic classification) and the other is Homoeo- 
carabus maeander FISCHER VON WALDHEIM. The former is represented by subsp. 
daisetsuzanus KONO, which is one of the dominant carabids in the wind-blown com- 
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munity of the alpine zone of the Daisetsu-zan and has hitherto been recorded from the 
area between Mt. Kuro-daké and Mt. Tomuraushi-yama (YASUDA, 2001). According to 
YASUDA (pers. comm.), this species was dominant also in the bog, though preferring 
drier environment. In contrast, the latter was collected from marshy places around the 
small ponds often associated with the palsas, and seemed to be confined to such a 
strictly narrow habitat. The Daisetsu-zan population of H. maeander is peculiar in sev- 
eral respects and doubtless belongs to a new subspecies as described in the present 
paper. 

In Homoeocarabus maeander nobukii nov., all the marginal setae of the pronotum 
are completely lost and the humeral serrations of the elytra are not recognizable. In ad- 
dition, the basal edge of the membraneous preostium of the male genitalia is narrowly 
elongate towards the base of the aedeagus to form a longitudinal furrow on its dorsal 
wall. All these character states are quite exceptional for the species, and are considered 
to be a unique autapomorphy of the Daisetsu-zan race. This seems to represent either a 
long history after isolation or a rapid morphological change caused by its distinctive 
habitat. In many respects, they must have been isolated after the past cold time without 
mingling with the other population of the same species, and the origin and period of 
their immigration into Hokkaido might have been different from those of subsp. 
paludis now distributed much more widely in the low altitude moors of the same is- 
land. 





Fig. 4. Habitat of Homoeocarabus maeander nobukii subsp. nov. (palsa bog, 1,720 m in alt., south of Mt. 
Hira-ga-daké on the Daisetsu-zan Mountains; arrow indicates a palsa; Mt. Hakuun-daké can be seen in 
the distance) (photograph by N. YAsuDA in July 2003). 
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Since the habitat of the new race is located in the special protection zone of a na- 
tional nature conservation area, it will be well protected against disturbance caused by 
collectors. As mentioned in the preceding lines, however, the habitat is narrowly re- 
stricted to a small alpine bog which is completely isolated from all the other known lo- 
calities of the same species. To make matters worse, total area of the palsas has been 
gradually reducing for the past several decades. For example, they were reduced to 
about two-thirds (rate of reduction was estimated at 36%) according to the observation 
made by air photographs taken from 1955 to 1982 (TAKAHASHI & SONE, 1988). 
Though H. maeander is not necessarily depending upon the palsa itself, it seems cer- 
tain that the climatic changes resulting from the warming of the globe may have an ad- 
verse effect on the bog and, in its turn, influence the meager fauna and flora depending 
on this distinctive environment. From such a point of view, the new race may be worth 
regarding as a threatened local population. 


Acknowledgements 


I wish to express my deep indebtedness first of all to Mr. Nobuki YAsupa, chief 
of the Daisetsuzan National Park Sounkyo Visitor Center, without whose enthusiastic 
searches, this remarkable new population could not have been brought to light. Hearty 
thanks should also be expressed to Professor Nobuyuki TAKAHASHI of Hokkai-Gakuen 
University, Sapporo, and Dr. Toshio Sone of the Institute of Low Temperature Science, 
Hokkaido University, for kindly providing me necessary literature of geology and 
botany, above all those concerning the palsa of Daisetsu-zan, and to Messrs. Mi- 
tsumasa Kawata of Sapporo and Kiyoyuki MizusAwA of Yokosuka for their kindness 
in allowing me to examine the specimens of H. maeander preserved in their collec- 
tions for comparative study. Cordial thanks are due to Dr. Shun-Ichi UENO of the Na- 
tional Science Museum, Tokyo, for critically reading the manuscript of this paper. 


En #9 
JEN A As AGH AK EON VM D SEM ENLEAYTAWAAGAY OME 
Bl. — ERITA RRT AVi, RL- YT PSMA MU COM i He i 


LARS SUED AEC, DAHICBV TltILMAOADSHMSNTHY), CNE THERE 

Nie BML HN è UM BV LENIENT. LA LaeRSSE, 
KS BIRD AY EY yo ERCE V, KSUKAPRMBOV > TATE Bis 
1,720m) ILHANWEDS, AMOR G/MEM AES St 72. MEA, Ak Aa ba bc a 
Ait SKM WBOOLOCHANUY (YERHOKAREE) ZESTAL nJ ABU 
CXOTHECH), DARME—OOSVUMRELTHSENTWS. MMOL AYTAAAA 
AVS, THDMO He Ae, WERN E ORRIA E MEN IKTE CIO LTS 
ROEM, SOMARR PES, KAAORE aA LCS ARATE Ra 
DOMPS LNB. WRAMICA TSH, HUNG AIAG A ADDR TK EK l A, S 5 ICR SE 
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CR < BIRLA T D EROWA DNA ARE, WCOPORRINEBAT TREAT 
oe ERHSOMILRZOEODTC jen ae , CORMICVARCAY TAA 
AA LY subsp. nobukii & Y ò $ ETEA & 45-2 CaM LL. APO A Asis, AAU EZ 
ANF OD FFG PRAKASH S 7D, FRIIS k DAO MP OH ce RS T klira. 
LOLEMS, FOF AMWILDFTP1I3ZAN7 y -OHTE boa E Oo L ATO 
0, Ez, MWALO ERARD LTA EN). WERRIET > LER 
ALEOBMEAS, MUDIS eME b GR, DED 5 wae 52 TWK THA) 
HAT, CI LAE SMILANS &, KAE, ROLNO d A Hace BE = EKS 
DROBEENTELVWCHAA. 
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